Release of GH is stimulated by TRH 
INTRODUCTION
Thyrotrophin-releasing hormone (TRH) is a physi¬ ological growth hormone (GH)-releasing factor (GRF) in birds (Harvey, 1983; Klandorf, Harvey & Fraser, 1985) . The GH response to TRH rapidly diminishes, however, upon repeated stimulation (Harvey, 1983;  Harvey, Scanes & Phillips, 1986; Scanes & Harvey, 1988) . This refractoriness to TRH challenge is not due to pituitary GH depletion, since mammalian GRF is able to induce GH release during the period of GH unresponsiveness to TRH stimulation (Scanes & Harvey, 1986) . The mechan¬ ism involved in GH refractoriness is unknown, although a down-regulation of pituitary TRH receptors (Hinkle & Tashjian, 1975;  Gershengorn, 1978; Nemeroff, Bissette, Martin et al. 1980; Banerji 8c Prasad, 1982) may be involved.
Release of GH from chicken pituitary tissue in vitro is stimulated by TRH (Harvey, Scanes, Chadwick & Bolton, 1978; Leung & Taylor, 1983; Perez, Malamed & Scanes, 1987) , presumably via TRH-binding sites on the plasma membranes of the caudal lobe (Harvey & Baidwan, 1989) , in which somatotrophs predominate (Malamed, Gibney, Loesser & Scanes, 1985) . This possibility is sup¬ ported by the correlation between the number of pituitary TRH-binding sites and the circulating GH level in fed and fasted birds and in young and old fowl (Harvey & Baidwan, 1989) . The possibility that rapid changes in the number or affinity of caudal lobe binding sites for TRH may participate in the desensitization of the GH response to TRH chal¬ lenge has therefore been examined in the present study.
MATERIALS AND METHODS

Influence of TRH on TRH-induced GH secretion in vivo
A maximally effective dose of TRH (5 pg/kg) (Harvey 81 Scanes, 1984) (Harvey & Scanes, 1984 (e.g. Gershengorn, 1978) and to stimulate GH release from the chicken pituitary in vitro (e.g. Leung & Taylor, 1983) and in vivo (Harvey & Scanes, 1984) . At the end of the incubation periods, the glands were collected and washed in ice-cold 20 mM sodium phosphate buffer to dissociate any unlabelled TRH from their membrane binding sites (Harvey & Baidwan, 1989 (pH 7-4) as described previously (Harvey & Baidwan, 1989 (Harvey & Baidwan, 1989) . Following TRH admin¬ istration, blood samples were collected by brachial venepuncture, in order to monitor plasma GH concentrations determined by radioimmunoassay (Harvey & Scanes, 1977 (Fig. 5 ).
Higher dose of TRH (50 and 500 pg/kg) also inhibited binding (by 46 and 50% respectively; P<0-01 in both cases), although lower doses (0-05 and 0-5 pg/kg) had no significant effect, despite increasing (P<0-05) plasma GH concentrations 10 min after administration (Fig. 5) Hinkle & Tashjian, 1975; Gershengorn, 1978; Banerji & Prasad, 1982) , although the time-course of the response differs. The down-regulation of TRH binding in the present study occurred within 30 min of a bolus injection of TRH in vivo or exposure to TRH in vitro. Binding sites for TRH were also rapidly down-regulated (within 2 h) following expo¬ sure of the chicken pituitary to tri-iodothyronine in vivo or in vitro (Harvey & Baidwan, 19906) . In contrast, comparable reductions in TRH binding occur in mammalian systems only after several days of TRH treatment in vivo (e.g. Gershengorn, 1978; Simasko & Horita, 1985) or after 12-24 h of TRH exposure in vitro (e.g. Hinkle & Tashjian, 1975; Gershengorn & Straub, 1990 ). The time-course for the down-regulation of TRH-binding sites in mam¬ mals and birds, nevertheless, correlates with tempo¬ ral changes in the ability of TRH to stimulate the synthesis and release of TSH or prolactin in mammalian cell lines (Hinkle, 1984) , or of GH release in birds (Harvey et al. 1986 ). The influence of TRH receptor down-regulation on the release of GH from mammalian pituitary glands or tumorous cell lines has not been determined previously.
The mechanism involved in the down-regulation of TRH-binding sites in mammals is thought to involve a reduction in TRH receptor mRNA, which is reduced within 3-6 h of TRH exposure and remains suppressed for at least 12 h (Gershengorn & Straub, 1990 ). This mechanism is, however, un¬ likely to account for the rapid down-regulation of (Gershengorn, 1986; Gershengorn & Straub, 1990) Hinkle & Tashjian, 1975; Hinkle, 1984) . Since birds have a higher body temperature (39°C) than mammals (37°C) and ligand-receptor interactions are temper¬ ature dependent (Hinkle, 1984) , it is also possible that the kinetics of their ligand-receptor interactions occur at a faster rate than those in mammalian species.
In mammalian systems, a rapid (within 20 min) loss (by 90%) of binding sites for another peptide, epidermal growth factor, has been documented (Halpern & Hinkle, 1984) . In this case, downregulation of the binding sites was thought to coincide with the internalization of the hormonereceptor complex. Down-regulation of TRH-bind-ing sites in mammalian species is not thought to be due to hormone-receptor internalization, 80% of which occurs within 10 min of TRH exposure (Halpern & Hinkle, 1981; Hinkle, 1984 (Hinkle, 1984) .
The time-course for the down-regulation of chicken pituitary TRH-binding sites following invivo TRH administration correlated precisely with the period of GH refractoriness to TRH challenge, which was similar to that observed previously (Harvey et al. 1986; Scanes 8c Harvey, 1988 (Ozawa, 1981) participate in the desensitization of the GH response to TRH stimulation.
It is now well established that TRH-induced GH secretion in birds (Harvey & Scanes, 1984; Proudman, 1984) (Harvey, 1983) , and as TRH stimulates SRIF release (Knudtzon & Hanssen, 1983) , the biphasic GH response to TRH stimulation may reflect the induction of SRIF release at high dose levels.
